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较高的容量，在 1 A/g 电流密度下比电容有 151.1 F/g。另外，CNFs/MnO2材料










































Electrospinning technique is a method to prepare one-dimensional nanomaterials. 
It is widely used for the easy operation, low cost and controllable parameters. 
Supercapacitors, as a new energy storage devices, possess high power density, fast 
charge/discharge rate, excellent cycle stability, low cost and safety. Such remarkable 
performance enable supercapacitors to be extensively applicable in energy storage. 
In this paper， the one-dimensional nanomaterials were prepared by using 
electrospinning and other synthesis methods. Then we used the nanomaterials as 
electrode materials for supercapacitors and studied the performance. The main work 
as follows: 
Firstly, we prepared the precursor solution for electrospinning based on PAN. We 
obtained the nanofibers with good morphology and uniform diameter by controlled 
experimental parameters such as the concentration of solution, the voltage used in 
electrospinning, feed velocity of solution, temperature and humidity of the 
surrounding environment. At the end of this section, we studied the temperature of 
pre-oxidation and carbonization. 
Secondly, we prepared the CNFs/MnOx materials by adding Mn(CH3COO)2 in 
the precursor solution, followed by electrospinning and calcination. We also 
synthesized CNFs/MnO2 materials by subsequent hydrothermal coating of MnO2 
nanosheets on the surface. The CNFs/MnO2 materials have hollow structure and large 
specific surface area. We assembled the supercapacitor using CNFs/MnO2 as 
electrode material, and test the electrochemical performance. Compared with 
CNFs/MnOx, the CNFs/MnO2 materials possessed high specific capacitance of 151.1 
F/g at the current density of 1 A/g. In addition, the CNFs/MnO2 electrode exhibited an 
excellent cycle stability, and 90% of the initial specific capacitance was maintained 
after 8000 cycles. These good electrochemical performance could be ascribe to the 
















Thirdly, we prepared the PAN/Co(CH3COO)2 by adding Co(CH3COO)2 in the 
precursor solution, then we obtained the PAN/ZIF-67 via the reaction between Co2+ 
and 2-methylimidazole. The ZIF-67, as one of metal-organic framework materials, 
has porosity and large specific surface area. We successfully obtained the Co-Ni 
one-dimensional materials by adding nickel precursor, followed by calcined in the air. 
We assembled the supercapacitor using the Co-Ni materials as electrode material, and 
study the electrochemical performance. The materials displayed a specific capacitance 
of 620 F/g at 2 A/g and possessed good cycle performance. 
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第一章 绪 论 
1.1 纳米材料 
纳米材料是指基本单元中至少有一个维度在 0.1～100 nm 的范围内的材料。
1984 年德国科学家 Gleiter 用惰性气体凝聚法成功制备了铁的纳米微粒，并以
它作为基本单元制成了纳米块体材料[1]。1990年 7月，第一届国际纳米科技技术
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